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An Insert-Molded Connector And Method Of Forming It 
BACKGROUND OF THE INVENTION 
Field Of The Invention 

[0001] The invention relates to an insert-molded connector and to a method 
of molding or forming it. 
Description Of The Related Art 

[0002] Japanese Unexamined Utility Model Publication No. 7-11771 and 
FIG. 9 herein disclose an insert-molded connector. With reference to FIG. 9, the 
connector has L-shaped terminal fittings 1 insert molded into a housing 2 and 
connector portions 3 are provided at the opposite ends of the housing 2. The 
connector is used, for example, as an intermediate connector. The connector is 
insert molded by positioning the terminal fittings 1 in a cavity of a molding die so 
that the ends of the terminal fittings 1 are inserted into mount grooves in a wall 
of the cavity. A synthetic resin then is injected into the cavity to mold the 
housing 2. However, terminal fittings 1 that are long are likely to be deformed 
by the injection pressure of the resin. As a result, the projecting distance of the 
terminal fittings 1 in the connector portions 3 may vary or the terminal fittings 1 
may be brought into contact with each other in an extreme case. 
[0003] U.S. Patent No. 6,007,387 and FIG. 10 herein disclose a connector 
that attempts to address the above-described problem. The connector shown in 
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FIG. 10 incorporates terminal fittings 5 into a core 6 to define a core assembly 
in which the core 6 holds the terminal fittings 5. A housing 7 then is inserted 
molded around the core assembly. Thus, the injection pressure of the resin is 
unlikely to deform the terminal fittings 5. However, the molding die is 
constructed to hold only the terminal fittings 5 of the core assembly. Thus, 
there is a possibility that the core 6 will displace from a proper position in 
response to the injection pressure of the resin. As a result, the terminal fittings 5 
may be deformed to cause a molding failure. 

[0004] The present invention was developed in view of the above problems 
and an object thereof is to prevent an occurrence of a molding failure. 
Summary Of The Invention 

[0005] The invention is directed to a connector formed by insert-molding a 
housing at least partly covering a core that holds one or more terminal fittings 
as a core assembly. The core comprises a holdable portion to be held by a 
molding die at a position at least partly exposed from the housing. Accordingly, 
the injection pressure of the resin will not displace the core from the proper 
position. Thus, the connector can be prevented from molding failures. 
[0006] The housing preferably comprises a connector-fitting portion 
engageable with a mating connector. The holdable portion is located in a 
sealed area of the connector-fitting portion defined between the connector- 
fitting portion and the mating connector. The housing preferably is formed with 
an opening for exposing the holdable portion of the core. As a result, water 
may intrude into a small clearance between the core and the housing through 
the opening if the connector is used in a place where it is exposed to water. 
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However, the holdable portion is in the sealed area of the connector-fitting 
portion, and the entrance of water through the opening can be prevented. 
[0007] The housing and the core preferably are molded of synthetic resins 
having different colors or external appearance. The core and the terminal 
fittings could be set at improper positions in the molding die during insert 
molding of the housing. In this situation, the resin for forming the housing 
enters the region where the holdable portion of the core should be located, 
thereby covering the holdable portion. In such a defectively molded article, the 
color of the resin of the housing is seen instead of that of the resin of the core 
at the specified positions of the holdable portion. Thus, an improper molding 
can be detected by looking at the positions where the holdable portion of the 
molded article should be to check the color or external appearance. 
[0008] The molding die preferably comprises a holding portion having a 
shape mating the holdable portion at the core and engageable therewith. 
[0009] The core preferably comprises at least two holding members for 
holding the terminal fittings. Most preferably, the holding members comprise 
interlocking means for interlocking the holding members to each other. 
[0010] The invention also relates to a method of molding an insert-molded 
connector. The method comprises providing a core holding one or more 
terminal fittings as a core assembly, arranging a molding die substantially 
around the core so that the molding die holds a holdable portion of the core, 
and molding a housing at least partly covering the core within the molding die. 
[0011] The method may further comprise molding the housing and the core 
of synthetic resins having different colors or different external appearances. 
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[0012] The core preferably comprises first and second holding members and 
the method preferably comprises fitting terminal fittings into a terminal mounting 
groove of the first holding member and then fitting the second holding member 
to the mounting surface of the first holding member to hold the respective 
terminal fittings clamped or sandwiched between the holding members. 
[0013] These and other objects, features and advantages of the present 
invention will become more apparent upon reading of the following detailed 
description of preferred embodiments and accompanying drawings. It should be 
understood that even though embodiments are separately described, single 
features thereof may be combined to additional embodiments. 
Brief Description Of The Drawings 

[0014] FIG. 1 is a side view in section showing a connector according to a 

first embodiment of the invention. 

[0015] FIG. 2 is a plan view of the connector. 

[0016] FIG. 3 is an exploded side view in section of a core and a terminal 
fitting. 

[0017] FIG. 4 is a side view in section showing a state where the core and 
the terminal fittings are set in a molding die. 

[0018] FIG. 5 is a side view in section showing a state where the molding die 
is opened after a housing is molded. 

[0019] FIG. 6 is a side view in section showing a molding failure seen in a 

connector according to a second embodiment of the invention. 

[0020] FIG. 7 is a plan view showing a connector according to another 

embodiment. 
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[0021] FIG. 8 is a side view in section showing the connector of FIG. 7 and a 
molding die. 

[0022] FIG. 9 is a side view in section showing a prior art connector. 
[0023] FIG. 10 is a side view in section showing another prior art connector. 
Detailed Description Of The Preferred Embodiments 
[0024] An insert-molded intermediate connector according to a first 
embodiment is described with reference to FIGS. 1 to 5. The intermediate 
connector has three terminal fittings 20 that are held by a core 30 to form a 
core assembly, and the resulting core assembly is incorporated into a housing 

10, as shown in FIGS. 1 and 2. 

[0025] The housing 10 is made e.g. of a synthetic resin and is substantially 
in the form of a bent or L-shaped tube with first and second connector fitting 
portions 11, 12 at the opposite ends. The first and second connector fitting 
portions 11 and 12 are substantially normal to each other. The first connector- 
fitting portion 11 is substantially in the form of a rectangular tube, and first tabs 
21 at ends of the respective terminal fittings 20 project into the first connector- 
fitting portion 11. A mating female connector 40 is fittable into the first 
connector-fitting portion 11. The female connector 40 is comprised of a 
receptacle 41 fittable on the first connector-fitting portion 11. A projection 42 
projects inside the receptacle 41 and fits into the first connector-fitting portion 

11. An annular rubber ring 43 is mounted on the outer peripheral surface of the 
base end of the projection 42 of the female connector 40. In a fitted state of the 
female connector 40, the rubber ring 43 is held resiliently in close contact with 
the inner peripheral surface of the first connector-fitting portion 11, the 
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projection 42 and/or the receptacle 41 to form a sealed area for sealing the 
inside of the first connector-fitting portion 11. On the other hand, second tabs 
22 of the respective terminal fittings 20 project into the second connector-fitting 
portion 12. Although not shown in detail, another female connector is fittable 
into the second connector-fitting portion 12. In a fitted state of this female 
connector, a sealed area for sealing the inside of the second connector-fitting 
portion 12 is formed around the second tabs 22. 

[0026] The core 30 is formed e.g. of a synthetic resin and is separated 
longitudinally into first and second holding members 31, 32 as shown in FIG. 3. 
A terminal mounting groove 33 is formed in the bottom surface of the first 
holding member 31 for receiving the respective terminal fittings 20, and an 
engaging projection 34 projects down substantially normal to a plane of the first 
holding member 31 at a position adjacent to the terminal mounting groove 33. 
An engaging hole 35 penetrates the second holding member 32. The second 
holding member 32 is mounted to the bottom surface of the first holding 
member 31 to cover the bottom side of the terminal mounting groove 33 by 
fitting the engaging projection 34 into the engaging hole 35 for interlocking the 
holding members 31, 32. 

[0027] A substantially rectangular opening 13 is formed in the middle of a 
back end surface 1 1 A of the first connector fitting portion 1 1 of the housing 10, 
and a holdable portion 36 substantially having a mating shape projects from the 
upper surface of the first holding member 31 of the core 30 and into the 
opening 13. Most of the core 30 is covered by the tubular housing 10, and the 
holdable portion 36 is provided at a position exposed to outside through the 
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opening 13 of the housing 10. The upper surface of the holdable portion 36 is 
substantially aligned with the back end surface 11A of the first connector fitting 
portion 1 1 , and the outer diameter of the holdable portion 36 is smaller than the 
inner diameter of the opening 13 by a specified distance. Thus, a groove- 
shaped clearance is defined between the outer peripheral surface of the 
holdable portion 36 and the inner peripheral surface of the opening 13. The first 
tabs 21 of the terminal fittings 20 mounted in the terminal-mounting groove 33 
project into the first connector-fitting portion 1 1 through the holdable portion 36. 
[0028] The respective terminal fittings 20 are fitted into the terminal- 
mounting groove 33 of the first holding member 31 from a fitting side (e.g. from 
below), and then the second holding member 32 is fitted to the mounting 
surface (e.g. bottom surface) of the first holding member 31 to hold the 
respective terminal fittings 20 clamped or sandwiched between the first and 
second holding members 31, 32. In this way, the core 30 is completed and the 
respective terminal fittings 20 are held while having only the tabs 21, 22 
exposed to outside. 

[0029] The terminal fittings 20 and the core 30 then are set in a molding die 
50 as shown in FIG. 4. The molding die 50 is comprised of at least one pair of 
molds 51, 52 that can be opened and closed vertically, and a cavity 53 is 
defined between the two molds 51, 52 for molding the housing 10. The mold 52 
is formed with a mount groove 54 into which the second tabs 22 of the 
respective terminal fittings 20 are insertable. The mold 51 is formed with a 
mount groove 55 into which the first tabs 21 of the respective terminal fittings 
20 are insertable. A holding portion 56 substantially in the form of a rectangular 
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tube is closely fittable to the holdable portion 36 and projects around the 
opening of the mount groove 55. 

[0030] The tabs 21, 22 at the opposite ends of the respective terminal 
fittings 20 are inserted into the mount grooves 54, 55 so that the terminal 
fittings 20 are held by the molding die 50. Further, the molding die 50 holds the 
core 30 by the engagement of the holdable portion 36 of the core 30 with the 
holding portion 56. In this state, a molten synthetic resin or similar molding 
material is injected to substantially fill the cavity 53. At this time, the core 30 and 
the terminal fittings 20 are subjected to an injection pressure of the resin. 
However, the core 30 cannot displace from a proper position because the core 
30 and the terminal fittings 20 are held by the molding die 50. 
[0031] In this way, the housing 10 substantially in conformity with the shape 
of the cavity 53 is formed around the core 30. After the resin is cooled and 
solidified, a complete connector can be obtained by opening the molding die 50 
as shown in FIG. 5 and taking a molded article out. 

[0032] As described above, the core 30 has the holdable portion 36 and is 
held in the molding die 50 by engaging the holdable portion 36 with the holding 
portion 56. Thus, the injection pressure of the resin or similar molding material 
will not displace the core 30 from its proper position and a molding failure of the 
connector can be prevented. 

[0033] Further, the housing 10 is formed with the opening 13 for exposing 
the holdable portion 36 of the core 30. Water may intrude into a small 
clearance between the core 30 and the housing 10 through the opening 13 if 
the connector is used in a place where it is exposed to water. As a 
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countermeasure, the holdable portion 36 is located in the sealed area of the 
connector-fitting portion 1 1 defined between the connector fitting portion 1 1 and 
the mating female connector 40 according to this embodiment. Thus, the 
entrance of water through the opening 13 can be prevented. 
[0034] A second embodiment of the present invention is described with 
reference to FIG. 6. An insert-molded connector of this embodiment has the 
core 30 formed e.g. of a synthetic resin material having a color different from 
that of the housing 10. Since the other construction is similar to or the same as 
the first embodiment, no repetitive description is given thereon by identifying it 
by the same reference numerals. 

[0035] The molding of the housing 10 may be carried out without setting the 
core 30 at a proper position. For example, the housing 10 may be molded with 
the core 30 inclined down from the proper position because the terminal fittings 
20 were not inserted up to the back end of the mount groove 55 of the molding 
die 50. Thus, the resin forming the housing 10 is filled at a position where the 
holdable portion 36 should be located, and a resin 15 of the housing 10 covers 
the upper surface of the holdable portion 36 as shown in FIG. 6. However, the 
housing 10 and the core 30 are molded of resins of different colors, and the 
color of the resin of the housing 10 can be seen instead of that of the resin of 
the core 30 at the position of the holdable portion 36 in a defectively molded 
article, as shown in FIG. 6. Thus, according to this embodiment, whether or the 
connector has been molded properly can be detected by looking at the position 
of the holdable portion 36 of a molded article to check the color. 
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[0036] The invention is not limited to the above described and illustrated 
embodiments. For example, the following embodiments are also embraced by 
the technical scope of the present invention as defined by the claims. Beside 
the following embodiments, various changes can be made without departing 
from the scope and spirit of the present invention as defined by the claims. 
[0037] Although the holdable portion of the core in the form of a rectangular 
parallelepiped projects in the foregoing embodiments, the shape, number, 
position and the like thereof can be suitably changed. For example, the core 30 
may be held by forming one or more, preferably a pair of insertion holes 60 as a 
holdable portion in the surface of the core 30 in abutment against the back end 
surface 11 A of the connector fitting portion 11 and inserting substantially pin- 
shaped holding portions 61 projecting from the molding die 51 into the insertion 
holes 60 as shown in FIGS. 7 and 8. If the core 30 and the housing 10 are 
molded of resin materials having different colors even when the above 
arrangement is taken, whether the connector has been properly molded can be 
detected by checking the color of the insertion holes 60 of the core 30 and the 
color of a portion around the insertion holes 60 in a molded article. It should be 
noted that the similar or substantially same construction as the foregoing 
embodiments are identified by the same reference numerals in the connector 
shown in FIGS. 7 and 8. 

[0038] Although the invention is applied to an intermediate connector in the 
foregoing embodiments, the invention can be applied to connectors in general 
used for other applications. For example, even a bulb socket formed by 
incorporating a pair of terminal fittings into a housing and providing a bulb 
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mounting opening at one end and a connector fitting portion at the other end 
can be seen as a connector in a broader sense and can be embraced by the 
invention. 

[0039] The number of terminal fittings to be incorporated into a connector 
can be set at a desired number. 

[0040] It should be understood that even though in the preceding 
embodiment the terminal mounting groove for mounting the terminal fittings is 
provided on one holding member it may be provided substantially symmetrically 
on both holding members. 
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